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Introduction
The importance of women's health during pregnancy and after birth is internationally uses a diathesis-stress framework to propose a model that incorporates vulnerability factors in pregnancy, risk factors during birth, and maintaining factors after birth in the onset and maintenance of PTSD. Vulnerability factors in pregnancy include a history of trauma or psychological problems, severe anxiety, depression, and being a first time mother. These vulnerability factors interact with birth events to determine traumatic stress responses. Birth risk factors include complications and intervention during birth, lack of support, high levels of negative emotion, and dissociation. Postnatal factors that might maintain initial PTSD symptoms are additional stress, maladaptive coping, and poor support. This research provides preliminary information on some of the maintaining factors that might be important in postpartum PTSD. However, the research to date is limited in extent and scope. Very few studies have been conducted, and those that have been done focus predominantly on stress and coping. Research has also not looked at factors that might maintain PTSD symptoms beyond 12 months after birth. This study therefore aimed to extend this research by examining stress, social support, and other possible maintaining factors of short and long-term symptoms of PTSD in a Norwegian cohort of women who were recruited in pregnancy and followed up to two years after birth. In addition to stressful life events and social support, we examined whether sleep difficulties (insomnia and the baby's sleeping patterns), a poor relationship with the baby's father, and personality contribute to the maintenance of PTSD symptoms from eight weeks after birth to two years, as these variables 
Materials and Methods

Design and study population
The Akershus Birth Cohort (ABC) study is a prospective cohort study which targeted all women scheduled to give birth at Akershus University Hospital, Norway, which serves approximately 350,000 people from both urban and rural areas. Recruitment took place from November 2008 to April 2010. Women were recruited for the study during their routine fetal ultrasound examination, which is performed at 17 weeks gestation, and were asked to complete questionnaires at 17 weeks gestation, 32 weeks gestation, 8 weeks postpartum and 2 years postpartum. Of the eligible women (i.e. those able to complete a questionnaire in Norwegian), 80% (N = 3,752) agreed to participate and returned the first questionnaire. The number of eligible women dropped somewhat during the study time because some women had moved or were withdrawn from the study due to severe complications. Response rates were 81% (2,936 out of 3,621), 79% (2,217 out of 2,806) and 73% (1,480 out of 2.019) respectively (see Figure 1 ). For the present study, we used questionnaire data from pregnancy week 17, 8 weeks postpartum and 2 years postpartum. 1,473 women completed all these three questionnaires and thus were included in the analyses.
The ABC study obtained ethical approval from the Regional Committees for Medical and Health Research Ethics (approval number S-08013a), and all participants provided written informed consent.
Measures
PTSD symptoms following childbirth
The Impact of Event Scale (Horowitz et al., 1979) was used to measure PTSD symptoms at 8 weeks and 2 years postpartum. The Impact of Event Scale is a self-rating scale that measures symptoms of intrusion and avoidance. The scale has been validated in postpartum women (Olde et al., 2006 ) and can be used as a continuous or categorical measure, with scores over 19 reflecting clinically significant distress, and scores above 34 indicating that PTSD is likely to be present (Neal et al., 1994) . Reliability in the current sample was good (Cronbach's α = .84 and .87, respectively). Reliability was good with α = .74.
Maintaining factors
Child sleep was assessed by the following question: "How often does the child wake up during the night?" Answer categories were as follows: "three or more times each night", "one to two times each night", "some nights every week", and "less often". History of sexual abuse was assessed by the question: "Have you ever, as an adult, been coerced or forced into sexual activities?" The answers were coded as yes ("yes, exercised power", "yes, coerced", or "yes, raped") or no ("no, never").
All maintaining factors were measured at 8 weeks postpartum, except personality which was measured at pregnancy week 17.
Statistical analyses
All potential maintaining factors were correlated with PTSD symptoms at two years postpartum. To determine the influence of potential maintaining factors above and beyond posttraumatic stress status at 8 weeks, the factors that were significantly correlated with PTSD symptoms were entered into regression analyses. In the first regression model, PTSD symptoms at two years postpartum were regressed on each potential maintaining factor separately and adjusted for PTSD symptoms at 8 weeks postpartum. In the second model, all maintaining factors were entered simultaneously in the regression analysis, also adjusted for PTSD symptoms at 8 weeks postpartum. Further, mediation analyses were run to test whether significant predictors from the multivariate regression analyses would serve as mediators of PTSD symptoms at 8 weeks postpartum to PTSD symptoms at 2 years postpartum.
Results
Mean maternal age at delivery was 31.7 years (SD 4.9 years, range 18.9-45.5 years), and 51.5% were first-time mothers. Most of the women (97.7%) were married or cohabitating and did not smoke at the time of delivery (96.8%). Of all women, 72.5% had an education of more than 12 years. Compared with the national data from the Medical Birth Registry of Norway from 2009, the women in the study were less likely to be smokers (3.2% vs. 8.2% at the time of delivery), were somewhat older (mean age of 31.7 years vs. 29.7 years), and were less often single (2.3% vs. 9.1%) (Norwegian Institute of Public Health, 2013).
At 8 weeks postpartum, 6.7% of women had clinically significant distress (scores above 19 on the Impact of Event Scale) and 1.9% had probable PTSD (scores above 34) (Neal, Busuttil, Rollins, Herepath, Strike, and Turnbull, 1994). The average score for PTSD symptoms following childbirth was 6.83 (SD = 8.23). The mean score for the subscale intrusion was 4.38 (SD = 4.96) and 2.54 (SD = 4.12) for the subscale avoidance. At 2 years postpartum, 5.5% of women had clinically significant distress and 1.0% had probable PTSD.
For some of the women, this was newly arising distress, i.e. they scored above the cut-off only then. The average score was 5.26 (SD = 7.44) at two years postpartum. Scores for intrusion and avoidance were 3.45 (SD = 4.49) and 1.89 (SD = 3.82) respectively.
Correlations between possible maintaining factors and PTSD symptoms at 2 years postpartum are shown in Table 1 . It can be seen that PTSD symptoms were significantly related to all support and life event variables, insomnia symptoms, conscientiousness and neuroticism. PTSD symptoms were not associated with child sleep, extraversion, agreeableness and intellect/imagination. Furthermore, PTSD symptoms at 8 weeks after birth were strongly correlated with symptoms at 2 years (β = .60).
Regression models, in which we controlled for PTSD symptoms at 8 weeks postpartum, are shown in Table 2 . In the first regression model, when each variable was entered separately, high levels of insomnia symptoms and negative life events and low social support were significantly associated with PTSD symptoms 2 years postpartum. Thus, they could predict PTSD at 2 years, over and above initial PTSD symptoms at 8 weeks (see Table   2 ). In the second model, when all variables were entered simultaneously, the only variable that remained significant was insomnia symptoms at 8 weeks postpartum (β = .052). To check whether this was due to the overlap between re-experiencing symptoms and disrupted sleep, we re-ran the regression model using re-experiencing and avoidance symptoms as outcome variables. This showed that the association between maintaining factors and re-experiencing and avoidance symptoms was very similar, and insomnia symptoms significantly predicted both avoidance and re-experiencing symptoms at 2 years. We then tested whether insomnia symptoms mediate the relationship between PTSD symptoms at 8 weeks and 2 years postpartum ( Baron et al., 1986; Hayes, 2009 ). This is shown in Figure 2 , and it can be seen that insomnia symptoms have a small but significant indirect effect (.0161).
Discussion
Previous research on PTSD following childbirth has mainly focused on its etiology and thus established a number of risk factors. However, knowledge about the further course of postpartum PTSD and its maintaining factors has been lacking. Given this context, the present study fills an important gap. We found several low to moderate associations between potential maintaining factors and PTSD symptoms two years postpartum. . Insomnia symptoms, low social support and negative life events at 8 weeks postpartum were all associated with an increase in PTSD symptoms at 2 years postpartum. However, only insomnia symptoms remained significant after controlling for the other factors. Indeed, insomnia symptoms Although they have been found to be relevant maintaining factors in other populations, in our study, neither personality nor relationship satisfaction could predict PTSD symptoms at 2 years postpartum over and above PTSD symptoms at 8 weeks postpartum. Regarding intimate relationship problems, the association to PTSD is well documented. However, the directionality has been unclear (Monson, Taft, and Fredman, 2009). In fact, most researchers have assumed a causal pathway from traumatization to relationship problems and not vice versa, and our results seem to indirectly support this notion.
The lack of a prospective association between personality and PTSD symptoms at 2 years postpartum beyond the initial PTSD status may possibly be due to our personality measure. The Mini-IPIP is a short scale and reliability of the subscales is not impeccable.
Moreover, a previous study has shown that personality variability in PTSD considerably depends on how and with which measurement tool personality is assessed ( 
Limitations
To our knowledge, this is the first study that investigates maintaining factors of postpartum PTSD symptoms beyond 12 months after delivery. This is a population-based study, including a large number of women with an acceptable response rate. Due to the size of the study and the fact that the majority of women responding to the first questionnaire remained in the study, we believe our results are fairly representative for this population of childbearing women. A limitation of the study is that only Norwegian-speaking women were included, resulting in a relatively homogeneous, mainly Caucasian sample. Furthermore, with regard to socio-demographic characteristics, there is reason to believe that there is a slight social gradient associated with participation. However, it is important to bear in mind that selection bias does not necessarily influence the results when associations between variables are investigated (Nilsen et al., 2009 ).
Although we found significant associations between insomnia symptoms, low social support and negative life events and PTSD symptoms 2 years postpartum, the effects were only modest, as reflected in the relatively small sizes of the standardized regression coefficients. Consequently, caution is needed when recommending intervention. Still, we regard our results as clinically significant since we could show that insomnia symptoms, adjusted for several other factors and over and beyond PTSD status at 8 weeks, could predict PTSD symptoms after such a long time.
Furthermore, insomnia might be considered a symptom of PTSD (Germain, 2013).
Nightmares, for instance, are likely to cause dissatisfactory sleep (insomnia criterion B), at the same time they form a part of PTSD intrusion symptoms. We therefore examined the degree to which insomnia symptoms related to PTSD intrusion and avoidance symptoms. We found that the association of insomnia symptoms was nearly identical regarding both symptom clusters. If insomnia symptoms were merely an indicator of intrusion symptoms, their association with avoidance symptoms would have been weaker. Thus, we concluded, assessing insomnia symptoms, we measured a distinct phenomenon.
Internal consistency of intellect/imagination and our social support scale was somewhat low. Whereas no large associations were expected between intellect/imagination and PTSD symptoms, previous research has stressed the importance of social support as risk 
Conclusion
This large population-based study is the first to examine maintaining factors of postpartum PTSD symptoms beyond 12 months after delivery. We found that insomnia symptoms predicted PTSD symptoms at 2 years postpartum over and beyond PTSD status at 8 weeks.
We also found that a small part of the effect from PTSD symptoms at 8 weeks to 2 years postpartum was mediated by insomnia symptoms. This is consistent with other research suggesting insomnia may be important in postpartum mental health.
Treatment of postpartum PTSD might therefore benefit from addressing insomnia if present. Alleviating insomnia may itself reduce daytime symptoms of PTSD and it may also increase the efficacy of primary PTSD treatments.
Further research looking at factors that might maintain postpartum PTSD is needed to replicate and extend these findings. 
